ELECTRON EMITTING DEVICE, COLD CATHODE FIELD ELECTRON EMITTING 
DEVICE AND MANUFACTURING METHOD THEREFOR, AND COLD CATHODE 
FIELD ELECTRON EMITTING DISPLAY DEVICE AND METHOD OF ITS 
MANUFACTURE 



Publication number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



- european: 
Application number: 
Priority number(s): 



JP20021 50922 
2002-05-24 

INOUE KOJI; MUROYAMA MASAKAZU; YAGI TAKAO 
SONY CORP 

H01J1/304; H01J3/02; H01J9/02; H01J29/04; 
H01J31/12; H01J1/30; H01J3/00; H01J9/02; 
H01J29/04; H01J31/12; (IPC1-7): H01J1/304; H01J9/02 

H01J3/02B2; H01J9/02B2 

JP2001 0241 676 20010809 

JP2001 0241 676 20010809; JP20000262753 20000831 



Also published as: 

H US2002079802(A1) 



Report a data error here 



Abstract of JP2002150922 

PROBLEM TO BE SOLVED: To provide a 
manufacturing method of a cold cathode field 
electron emitting element which is capable of 
electron emission of a further lower field and can 
make the forming temperature of the electron 
emitting part to be low temperature, and in which, 
moreover the electron emitting part made of 
carbon is formed surely at the desired portion of 
the conductive layer. SOLUTION: The 
manufacturing method of the cold cathode field 
electron emitting element is made of (a) a 
process in which a cathode electrode 1 1 is 
formed on the support body 10, (b) a process in 
which an electron emitting part forming layer 50 
is formed on the cathode electrode 11, and (c) a 
process in which an electron emitting part 15 of 
gimlet-shape made of carbon is formed on the 
electron emitting part forming layer 50. 
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E«<&«T-ttaiK«. 

tLfci:^ H/ (S/7T) 1/2 (om*3 7bm.7V&Z> 
[S$S4] (A) 3[l#tt:±lc^S*ifc* V-KB 10 
(B) *V-K«a±l^fit**ifc. ft*A^&fiESIt« 

com^ftfcBaj. t«i7LT^sct*««fr«)fr»a« 
HP»rojs»i=tt«-r** v— Kma^as^i^m^ttUi 

fflJ*<^dt*tiTl^4Ci:S»ai:-r«K*a4lcEtEG) 

^^awM^ftttsift^o 

rts+txfey. 20 

y- h«a»csite)+tfcBBP»i^aaLfc»2fl)BBP» 
tfivmm\zj&i& z fax fc y . 

ft 2 QHPff ttJSff l=*?ttHS0*<8tt LTl^ ^ t S- 
««t-r*»**4f=EK(D)*tta«*«^-ttU* J F-. 

cm** 7] * v— K«ai«^ttffltt£©raici4«^ 
hmuib] np»t*-r*y— h«atHf=a*. 

*tt< 1 1 % BBP»a>JSSPr-iaiB-r4* v— KBaogp 30 

»<D*siz«T»ttajffl^ii3&^fiE*3KTtey. 
$««fr*»*a7icE«o3fti«a«#« : ?-ftua* 

[»*«9] 3E»#*tf*V— K«a-hlcl**«Il3W» 

h«aicttlt6*tfcBBPffll^5iaLfcft2(DBBPaJ 
m2<7)PJP^CDj£^|cm ; J 1 ftaiaJ^i±lLTl>4Ci:^ 40 

fc t w« t -r * »*3i 7 iceko) 5frtta«iMr?-tt * * 

A. £>*;u. |fe. M. 6ft* Stt* *K5^A. y;u 

y'-^A. gg^ & v x |fX7X, ft. OvWW 

ftB*6aj***tTi^*cfc*»«t-r*i»*3ii oiz so 



(b) *v-K«ao>s@(c. ;n*Rffr(-. mmfr^&z 
t -r ft^itaaM^ttum^flDaa**. 

4] WExa (b) IC3I£8E£. m^ftfciiSP 

5] UElfi (a) tOCm (b) fc(DBaiC % 

*»ftatf* v- K«a-ti=«tat»*-r*iafc. 
tfta»±izHP»t*-r«y— h«a*»i+*xai* 
y - h a a i =» 1 1 & titz m p as k m a -r * m 2 <d §§ p gj 

BtlExa (b) icfcivc* «2 0>BBPS»a)JSafctt«-r 
J»-r*Ci:*W»4:"<"*l»*ai 3 irE««)3»aa«* 
[RW1-6] lWEXa (b) l=3l#gMN 

3E»ftatf«^*ffl»±i=ifta»*»*-i"«xafc . 
f&mm±[^mn^^^f— h«aft»it*xat. 

hBa^Kit&ftfciigp^izsau ^aji^m^ft 
affl3&<BHiLfc»2(DBBPffl*ie«Bic»a-r*xa. 

a«#«TttHi*Ta)«a*a. 
ic*r5<dttw«fr«»*ai 3icE«o*ttam 

7CVD1 fW^PKa>^7X7CVD 
^X^CVDiiT'WCt^drniMl 7 ICE 

■a>*aa«#«**Hj**a)«a*ab 

-&xai-feit«3E»f**n»afl[i*. 5 0 0° cmTt-fe 

^cir^^et-r^ii^Jii 7 izEaaftiMiajWF 

•T-aS^I 7bM1 5eV. -<^->m3SESS^O. 1mA 

|r»-S< ztS««i:t4»*ai 3 (cEK^^iSaS 



i 
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[H*«2 1] ^7X7CVD;ilt R3MS*S^X 

r a) a its u^m^ tt ffl cd sat ^ a o 

^xeizfcit^^|#<**aiaagii. 5 0 0° cfeiT-efe 
^zi: t-r «K ^2 o izRRcB^ttaRSR^ 

[H*«2 3] (a) s»*±i=*v— K«a*»*-r 

(b) *v- Kma-ti^wjkUjawrtMtJtfstf *x 
at. 

(c) R?RU«KRR±fzRRfr&R«R'R<DR : 7-tt 

[B*S2 4] friBXfl (b) tig (c) tO)BIlC 

«^*jctts«p^ja]Ba)±^icHPSp$*-r«^r— Mia ft 
git&xa. fteuiR*.* 

£«F«£-rSS«#JK2 3i::ER©frRaRffR-Ttttt* 

■ 2 5 ] itjiBxa (b) iia (c) tomi^. 

y— H«aizii{t6*L-fciiP«=iiii-r«m2a)iip«is 
«tex« (c) icfci>r. m2 0F^paicoisajic{iM-r 

[MM2 6] fflEXfi (a) tig (b) t0HC, 

siftt&t/* v- K«a±i=t6a»t»*-r«xat. 
wtJi±(=ap»**-r4y— h«a*»ctsxat. 
F«aicRit&*LfcBBP»i3aia-r4*2(DBipaj 

WExa (b) izfciNx. m2CDr?ipai(Dj£aj(c<igi- 
z>± v— K«a±c-« : f-ttiB»»*»t»*-r*c t $ 

2 3 KERt&^RaRJWFttUiR^ 

[K*«2 7] REXg (c) m-T-JfeaigP 
<D±*ic. RP»ft*rr«y--hRaftKifSxaftM 

i=a*« z t &m t -r 2 3 c:Eaa»%RaR 
ca*ai2 8] itEia (c) iz^ifta*. 
tt«»±^BBP«**-r*y- h«a«si+*xat. 



ttjs*<Raj ufc» 2 ©BipftsituBic^fifc-r *xa. 
* jeicrs. 5 c t ft^at -r «n 2 3 icer<d*r 
a**«*ttffl**©«fc&a. 

ir*^< ^tft««t-r*»*ai2 3rcE«©**a« 

10 [H5RJ13 0] ^X7CVDS(t R»*fta^x 

^'Ja>a?9X7CVDjat, Xtt. 
7X7 C V D5i"^fe^> C t. ft^lt fc -T 4R*fl 2 9 1315 

«(D*»a«#« : r-ftffl*T<D«a*a. 

[R*«3 1 ] Jft«^&rt*R«0)«^-ttUJ«ft»fiKr 

sxai-fei+53t»t«n»a*i±. 5 0 0° ckiT-efc 

^ct ft4$« t -r *a*a 2 9 \ztmv>7%mmm&m* 

[H*«3 2] KRfr&R*Rtta>a?ttUtfft»R*' 

^J|^171jI1 5eV. -ft>ta«S^O. 1mA 
/cmZ^)l3 OmA/cm z (7)^ttW^7X7CVD;i 

lc*^< cfcftW«fc-r*R*«2 3JzER0»ftllEa« 
[»*«3 3] ^XTCVDSli, g§»$S<&S!:?^X 

}£. ^'J3>^^7X7CVD;1 XJ±. §ISni^ 
7X7CVDatft*Ct^*tt*B*93 2I=E 

r a) y%mmw&m?-i& & cd as . 

30 [R*3S3 4] IftR^&RiltttCDR^ikUttftVA'r 

4xai=fe«t*3E»(tintta*i4. 5 0 0° ciUTt-fe 

*ctt»ittw*a3 2icERo>»Ra«*«T- 
fttu*7-0>aat;&tt. 

[R**3 5] m^femRRRIf !*£M^llfr*R£- 
<^:ft^#R<!:-r£iMtIS2 3 irERcO^Ptaa^R^SScai 

[»*«3 6] RT-tttURRRRft* MSKftfi^fta 

3'5l=ERa>*RaR*R7ttUR7(DH»«tt. 
40 [R#H3 7] ^S-SKIi. -«v^k ^'J^fv. 7^ 

A. ^>^;k a. R. s*. Eft* *Ks*5A. 

flL ft* fX7X, ft* ^v^AW 

RRfr6R***LT^*CtftRRfr*R*«3 51= 

[11*313 8] RT-RURRRRftRRLfeR. ITS* 
a»»RR«R<DRftRftRSr*Ci:ft»R4:-J-*R 
*^2 3 icERtD^JSaRSR^SSctiiiR^RitTa^o 
50 [f|$«3 9] R?tt0lflRRRSRa)R1bRft. 
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XvaTEffllg L < (±ft»«iaiir «fc oT»*r * c t £ 

*#ita*»«Mfcajsw-i** 

(B) *v-Kft«±f=»***ifc. MURftt&j£4fttt 

*rr4y— hma^Hicfii^. 

03^» A * tiX l> 4 z t t f 4R 3fc* 4 o |=B8 

(D*i*a«#«^-ftai«^si«o 
[»*«4 2] 3E**atf* v- K«aJti=i£*t»»A< 

«tji±f=y— h«a*<»i+&4tTj3y. 

h«afwR(+&*L/i:B§P»fcaaLfc»2(D|IBP» 

4»#«4 oicEttto^ttawi^mTttus*^ 

CIS#3I4 3] * V— K«at«^-ttHJ»ta>PJUzl±« 

*4 o(zEK(D3fti*a«jf«^tttta*sE« D 
[»**4 4i ^mmm^m^am^it. sans$ 

d»S<<!:*. RPtt<DJtSf=tt«r4A V—K«a<©» 

»a)S@iz®^ttttig|j^n6H^j***irtey. 

*»«fr4»**4 3icERo)5ft«a«ff«^-jSka4a 

[»#«4 5 ] SJf ftRZfii v- KWI±J=littJ§llJb< 

»«ji±i=y— hmatfsitfcjh/cfcy. 

y-h«ai=Rr+&*ifcBBP»l=5taLfc»2©Pp'» 

#s&*ui i=j&ke * ttx fey. 

m 2 o>BBPffl(Z)js«rc«^.ttaja36<«ai lt 

«F«t ^41***4 3 icE«a)/^Ra«»«T»aia^ 

i:S»«i:-r4»*84 3 f=E«<D»l*a«#Wy-ttaj 



* y ^A^&«48^&a«!aF*tfc^3&:< i an© 

*«*v6«**4ir^4^i:t*«i:-r4Bl3jta4 61= 

Em^^saass^ttaia^sfip 

4 C t 1 4H#3S 4 0 l=BK0)ftlia*ff 
MM4 9] 7y-K«aatfS«*Ri^»***ifc 
10 «3tl*Jlft4lMi7/-K«ai:*»a«»* : Flk 

»»i=ei^T«ft-j-4»«ia«*m^ttUi««««a>8 

(b) *v— K«a±i=. a«wi=. at*3&^&*4tt« 
£ -r 4 jfr»a« »«^tta»^g«<D»is*&. 

[11*315 0] 7^ - KWitf *Lfc 

20 mmt* »Ra«*«T-tttt*w»**tLfc3£»»t 

*«(=fet^Ttt^-r4*«a«*«^-tktaa^ai»a)» 

jMBawMt******* 

(b) K«a.hi=« : ? : swi«^ja»*^i*-r4x 

(c) «^ttffiS^ja»±l=ft*^6«4tttta)«- : 3 t tt 

30 thgp^ff^fi£-r4xM. i=»-5#»rt-r4^fct»«t"r 
4*»a«*«*ttffl**R«<D»a:fr». 

[O O O 1 ] 

ttamjwtTttttm^&tf-teDRissa. *i*i=* 

a«*« : r-fttt*^««at;*a)«i»»ai=H-r4. 
[0002] 

[tt*a>a«] ^L/ey3>*««-v>it««B*«»=ffl 
i*e^4*3*««a>#»T?i** tt*±sKaiMMi« cc 

40 rt) ^b, »SUb* a*1b. XMffiit. X«MI1ba)K 

0)»ffA<at***fCt^4. C(0«J:5ti:¥®ia)S^l 
£ L"Ch ftAftat£S (LCD) % Ib^hP^S*^ 
•b>X^gf (ELD) . ^7X7^^1 (PD 
P) . 2fr£a«*«^ttHSS*£« (FED : ;U 

a >*««I=«M-4I=I*. KSK<b^*12<bl=**:!g 
50 H£»LTl*4. 
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[0003] M&tp\zw:ti^ixtz±m j £¥mi*mzjSLi>m 

fc¥BS<&frl*a«J«^ttHiS*£B* ;uKx 

= 7y3>f-fX^U^ (FED) #S3K S *VC *5 y . 

ttSfft* (CRT) (ztt*>SHflfcS^SM£LTJB!#* 

[0 0 0 4] H2 1IZ. Jfttta«#«^-jftffl*^- (£1 
(DB^ttttiWS*-*-** BrMXfcflx h (S p i n d t ) 

*V— K«tt2 1 1 3E*i*2 1 Ofttf*V— K«« 20 

2 1 1 ±|Cfl£|*Sftfc»&lftS 2 12t, Sil2 1 2± 

icffms?ttfcy-haa2 i3t, y-ns2 i 3& 

l/tt«»2 1 2izSitt>*ifcBBaffl2 1 4 BBdSi2 
1 4(DJS»lzffl«-r-5*v— K182 i i±J::»ia:**t 

fcRBflSCDftF-ttHia^ 1 5fr£*ltf££;KTlN£o — AS 

lc. *v— KB82 1 1 bff— Kma2 1 3£l*. c*i 
60)H«aa)lt»«*<ELM=1tK'r**rt(=*^^ 

4o C KIT. *M&MtWgi) »*. « 30 

aa>«*ttHi*^EM3F4xrL^« D Sic. 

* v— cp (HBgcDg^lj 

[0 0 0 5] 7/-K/WI/API4, S452 0 

a2 3^&a*s*LT^6o h. 1^12 i 

12 1 ta>Ma)Sa2 0±izii^^^^-7 hU 

zmmtftxi^&o 1®*!*. *v-k/^cpii 40 

TE9*3*LTl*£. 

[0 0 0 6] 77— K/<*;ua P til v— K/<*;uc P 

EBL* B»ffl|ZfclNT#tt:2 4^^LTtg^-T4Cct 



jail, ■x«siR a r4feAa>jaiSEiB^»Ad4ife 

a&Btt 2> v- K/N 0 ^;ucpcD^3aMHE) t: 

APt*v- K / c p t ttft 2 4 1 ic «k o titix 

feffimajtffi «t * o r 4 o 

[0 0 0 7] *v-K«82 1 1 lci4ffl»M3Sft«EA« 
* V— K«a*MBBB3 OA^&fflMStt. y-KM2 
1 3lClifflS*WttjE«E3&<^— K«a«l«l[slB3 1 fr* 
WttSfU TV — KB82 31^14^— hfS2 1 3 «fc y 
*Bl::Kl*IE«E*<7y — Kta«»BB3 2»&Q10 

(4. * V- K1S2 111::* Klttt!WaB3 0 An 

^^<i-^£a*iu y-ht«2 i 3 icy— haa*fl 

HI. S3t{*ll2 1 AUftfiStiTIBSftU fiJrMcD®<g£i# 

Mir. y— hig2 i 3(^m*n^tt4®BE. »tf*v— 

[0008] JUT. tt*oxe> hSBIMfetBB^toB 
3i35a©WSHWt5*«, C0«Jt*ai*. Settle 

RBj&aB^ttdJS^ i 5 s ti^^itit i: 
j:y»^-r4*/*t?&4o in%, BP821 4iz*jlt 

ffltt, md»2 1 4(Djsaji3aa-r435R»tt^-a)*s 

SUrSBSi*. RBJB<DJt»ttT?fc4BTttffi«2 
*«fcfl5B*e»«fc-r*fctf>l=, V-hl«2 1 3± 

K)4-aBffii-Cfc4H2 2MH2 3S#HLtRW 

[0 0 0 9] [IS- 1 o] 5fc-T. W^ii^f^x^^iS 
43£^i*2 1 o±iz~*y (n b) A^&rtSx h^-f^* 
fto*v-KM2 1 1 ZBi&Ltz'ik. ±mzs i 02 

[0 0 10] [Xg-2 0] y— hiS2 1 324. 

UvX hH2 1 6£'J Vif77-f affiled or 
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1 



(6) 
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(12 2CD (A) #gg) o ^CD&. R I E (SiStt^t 

> ■ x^>>7) ^cty- hlg2 i 3 icE i (Dffin 

3! 2 1 4 A£»J*U Mir, CDg|DaJ2 1 4 A 

£jtaLfcK2 0>HnS5 2 1 4 B£$£»g2 1 

*f &o El CDHPSU2 1 4 A&i;K2(DBBP«B2 1 
4B£fe v ffcLT. MP 0 2 1 4£Pf,5*v 0 HPSJ2 1 4 CD 
IB»(=*V— K«tt2 1 1«U^^o ^-<D&. U 

ut, ^2 2cd (b) i::«rtt£tw4;:i*«-e* 

*. 10 
[0 0 1 1 ] [11-3 0] H3Pgfl2 1 4<DJS£jl 

izstBLfc* v— k®K2 1 1 ±ir. m^fedss^ i 5 

ctlc^y. ^Jgilg 2 i 7S»«t5. ccd£#. 

<*2 i oa>a«Lic»-j-«awitt^fl>A»A 
<a«-r4ctic«*:y. ^naj2 1 ^om&izT^^- 
^A$»^Jta$#^c«i:^<. y- has 21 3 &tf 

&stii2 1 2±fz««ii2 1 7 &!&&t&ztifi-e£ 
it«i=ayuiLTfey. ctucj:yBHPfi52 1 4^$g 20 

ftlC*g^£*l£ (112 20) (C) #BB) . 

[0012] [ia-4 0] &iz % ^mizmpLit* 1 )? 

ir> (Mo) £^t£M^-f£>o Z(Dt£* U2 3CD 
(A) iz^-Tct 51". MM 2 1 7±T*;J— A— 

^«**-r* : Ey^>j&^ia€»»«»8B2 1 a wo, 
&-tz>\~#i\ gaps 2 1 4(Dna«i*isgA<;jfemrcss 
/h^n^cD'c, BBPSP2 1 4(Djsaj(3fc^rita^s-§- 

-t&mmftLTlt. *Kfzg|P»2 1 4(D(t a *#iftSiftia 
4C7)IiaJfrliR^(7)JtS ! fe)^^^tt. CKDRHft^CD 30 

[001 3] [xg- 5 o] -to)^ Bftfb^W^a-fe 

x&t;s5*^p-txizj:oTtf]iiB2 i 7^mmm2 1 

2 Riff— 2 1 3 0±^(7)^m«*4ll 2 1 8 £fi 

«WlwR*-r* D *0>tt». H2 3(D (B) l-^tf 5 

I". BBPSB2 1 4tDlSfflir(411-r4* V— KM2 1 1 

±\~nmz<Dn z fi&&& 2 1 5$itz<h^t^^ e 

i*. *ewfz % i -o(Dmo^2 1 4j^izi ocom^fttii 40 

SU2 1 5*^j**ii4 0 

[0014] ^^*a^a«a>«sizfct>r. si mem 
±ifia>xe>hS«uijfttt*^a>«-=?-ttasffl2 1 5 

ttj»a*?tttij02 1 so^jaiziiKftftftixas^s 

*j»««a>ffi»^Ji*"r-5fcotirBitt& so 



Re. Ris£^-r4^m#*4if 2 1 a&mmmm&\z± 
y»*Lfcy. is-ft^tt©js»«**r**ut»2 1 

y. fflSfr<DffiW/^;/**>P!y HB/^ % .y*tt»t6 
*B«l3So-C^J***Lfc*J«tB2 1 7*»*-T6B 

y. y*«T* tt^ 5 

[0 0 15] fCt\ n«^CD«^FttffifiB*«ffl-Hr'r. 

mmLmz>&5\-. *v— K««<D*ja*m«fcy*tt* 
[0 01 e] ms 9\si^m^m^^mm^ 

»96^«lfc p. 4 8 0, >HiIS-5§- 1 5 P - P - 1 3 (1 

9 9 8^) DLC (2V-V^E> K^-f ^^J— * 

(Cff^Lfr^. Z(Dnm<MmJi i/<$—-Xf) *a 

^1I^*P. 489, IIt^16p-N-11 

(1 99 8?) \z\t. iS*Xfi7f>Wxi:Lt 
^^fc^^-V^ev KSEcDECR^XviDXA^SSSS 

[0017] sizii. m 6 o ®&m®m¥£:¥ffimm± 

i;l^Ip. 6 3 1. ait§2p-H-6 (19 9 

K/<^y— lC«t yX<7^^^ADX^ffiLfc^. 

±rc[«R-rssjiS*5iS« : ? L xs A<BB^**i-Cl^ 
£0 fcSlMiX. «6 0Ell£ffl1*3a^*fB»3l*Bia( 
^IgS P - 6 3 2, mmW^ 2 p - H - 1 1 (1999 

[Xltt-2£n¥-5] #JS^PX^-T >Sf*tt 

[0 0 1 8] ^fc. 1#BB2 000-5793 4 Affile 

14. m^m^^X-7CVD>^(z^y. Ste*@±i^^ 
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[0 0 1 9] 

^■>^Kl£RlcfeMt4SlCH4ia»t LT (CHO £ 
fc*iM± (CFx) ZkW&StWk&tf')-?— 3b<Jt»tt1SS 
tLtifittS, -ftC, ^X-7x^^>^|zteiNr 10 
itai±*3H^x->^>^SlSlgfz±^LfcS'&, -com 

ftiHtlWL, «x^^i/^«BO)J|*ttiDXlrJ:or 

afttau^. c*L&©asirj:y % a*©$r-f^i/ 20 

[0020] *fc % S:«-i^>S:K-2(^l3^*Hfcl$ 

ii. ±aia><tfcyait-efe^o 30 

[002 1] !($i2000-57 9 3 4^^ 

[0 0 2 2] MlZli* y-f h\ K 2> 

40 

[0 0 2 3] t^t, #S§Bjla>@ftfi. «fcy-«fi^« 

»t?(D«T-ttUi^prteT*a&y. *?*m»a)»j**«* 
i&&t?-z>zttfT*£. Lfrt. »*{*■*>* v—k* 

snfeWTttaassa. at;, Atea***^**?* 

^CDSat^)^. Sfctfl::* **«#lia*ff*?Sffl*? 

£ ff Aita***? a as a a * o> k at 

[0 0 2 4] 



to<D**«(D*?ttass«ii. ai*(*jB±ic»*3&^ja 

[0 0 2 5] **W(D*?ttasS«l=fe^Ttt, 

t a>iBi=*?tta»»*ii3&<»** *t-c 1* 4 c t 

[0026] ±E0)aw*3ija-r«fcto(D*«wa»*i» 
a«**?ttas*?(*. (a) 3t»#±i^***ifc* 
v— K*a. at/, (b) *v— K*a±i=»***i 

[0027] ±EG)att*aja-r-5fc«>a>**w<D»i» 
a**«?tttt*5F»*i£* &«wts*u 
ft®*i±. 3E»*±i=»***tfc*iia***?iJcffi* 
jft»a*** : F*a*?f=»raLT»tt±i=iii+ 
fetLfcT^ — K«aatfs*<*fB^&aj«**t. »«a 

-K*a. atf. (b) *v— K*a±ic»«s*tfc. 
[0028] a. *aiwG)»tta*ff*?ttaia^a* 

dfcl^T. 7/— K«a^*?tttti»i:C0PiS|a>lE>lt3&^ 
tfClJsl^^ 7/- ■K*aC=«fe-3T»rtS*Lfc**fC 



C0>*?A<T-/ — K*aic5l#ttl+6*t. 

S5t{*«iw«srr*« jaTiwKRi-sy— K*a 
s*-r**iia***?*kaa«*tt*i=fc-pTi*. ^~ 
h*ai-cfcor^ja**ufc*inza-5#. »?h>*/u 

K*ai=5i**tit6*t. s#{*siciBSS-f 4o 
[0029] **ro<D*iiaw#m?ftaiS^fc5iM* 
*iia***?*aia*si*i=fcoTf±. ,%i»aa#* 
?ftdi^?f4. HP»**r«y-h*a*Hr=nix.. 
p^pajQisgpfzam-r v- K*ao)ai^ic*qFftffl 

[0030] fc*iM*x* *«wa>*»a***?fta4 
*?**^r**iia***?ttaj»»K*i-*oTi*. 
APsaa*m?ftaim?!^fc^T. 3E»#atf* v— k 
*a±r=i*i6«»3&<»j***tTj3y. «*ii±icy— h 
*atfmt&*iTey. h*aiuiit&*LtdBn» 
(zaaLfc«20)BBPffl3&<<ftKHiz»st$tirfey. m 

2(DHa»a)««ic*?*ttJ»*«*UJLrL^*a*fc-r 

[o 0 3 1 ] «:«ntD*ita***?ttU]k?ft«i^a 
?&»a***?ftus*^si*^fcori4. ^isa*** 

^fttbSHMcfci^r. *v— K*afc*?ttffl«ta)iB 

lc*?ttaj«mfiRBA^JiS;S*Lri^5Ct*<»*Ll^. 
fits C(Dii^. iP»t*t*y-Hit»: 



♦ 



« 
» 
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*<Rit b *ix fe y . y- h«aic»i+ & tifcBBpaicii 
aLfcS2 0)BiPffl3b<tt«H^^**i-ctey. i2to 

HPffl0JSffl|c»^&Usa3&««asL"CL^S«lfiE4:-r*c 
fctf-C#5. ft. C(Dcfc3ft«*«. ffifi-t* ^4(75^ 10 

[0 0 3 2] ±E<DB»*afi6-r4fca60)*«IW<7)Kl 

(a) 3E^<*±ic* v— K«a*»j*-**«iat. 

[0 0 3 3] ±U<DBft£m&?&tz&<D*&W<Dni 

©tt«f=««*«a«*«T-*ui«»*«o!>«a»tt 

^woKioiiaizflss^eaaM^ttai*^ 20 
<Da**a*#aa«»«TttHs«*««<D«s*ai= 

(*»4<»***ifcaifii:. ^isaaiM^ttai*^*^ 

f££ ft S*(*»fc*lM47y-K«aA: 
Atta«#«T-ttta* : Fi:A<»|fi|-rScfe5l-E«L. £ 

(a) 3£»*±I=*V— K«a*»*-r«xa 

Ktt^a^ttusais^ja-rftxa. uia-^^js-t&c 30 

[0034] **?Ba)*ia)J8«f=«*»l«a«»«^ 

14. TOExa (b) 1=51 m^teaa5cD±^ir. 
■n»**rr*y— h«a*Rit-6j8«t-r*-t*<-e 

<DlS«l:: ft S Sat;* & <t 
[0 0 3 5] fc£>LM4X. Ml (DlB«lw««K3t*af3 40 
fclxTI4. B?IISXa (a) til (b) t0>mi~. 3E*# 

f*ai/*v~K«a±ir*«»t»*t"*xai:* $&» 
■±f=an«i*#-r*y-h«atRit*xai. v— 

K«ai=R(+&*ifcBBPfflfc5ia*r*K2(DHP»*lft 
«H:»tft4iS, «rlBxa (b) icfcl* 

T. »20)BBP»<DJS»lztt«-#"5* V— KMJtlcK 

[0 0 3 6] fc£lM4X. »1 0)ffi»lcfl6*K5S**f= 50 



fet^Ttt. WEI8 (b) \zs\£m£. SiftftRlfW* 

t*-r*^r-H«a*»it*xafc. ^-ks«i::r<* 

btlfriUPgPlcmaSL. JS9lc«T-ttaj»A<||fflLfc« 

2©gupssifeiftBizj&ja-r4xa. £Mi=<t*£ai*i 

[0 0 3 7] *J6«©»10)»«lC«*«**a(3feU 

-c. R^&fit«a«(D«TttUiff*^*-rsxstt. 

A<1 0 16 m"3 (1 O^mm- 3 ) fct±. L < (4 1 O* 7 

m-3 (1 08mm-3) £l±* -H#£L<l4l O™ m"3 
(1O 10 mm-3) IU±©tttO?7X7CVDS (ft* 

*^€>ja*««a>a?-ttffiffls^j*-r*xa(4. 

5eV, *?£L<I4 5 eVM1 5 e V. -f^aSK* 
Jgjb<. O. 1mA/cm 2 M30mA/cm 2 , 5f^L 
< ft 5 m-A/ c m2 7^S 3 Om A / c m 2 (7)^^(7) X 

a. IW-f ^ a h □ >**?7 X7 c v D a, ^ya 

>»?7X7CVDS, XI4. §I^S^7X7CV 

rit-r4xSi=fcMtS3£*l**DRaa*. eoo° c& 

T. #£L<(4500° CfeTF. El=»* L < 14 4 O O 

[0038] ±Eo>BW*aja-r*fc«>a)**W(D*2 
a)iB«i=«*^Bka«*« j ?-tftai* : ?-(D»3ft*ssr4. 

(a) 3tlti*±l=*V— K«aS^Rt^"*XSi:. . 

(b) *v— KaajLi^aT-ftaw^^Bs^fit-rix 
at. (c) a7-tttts»Aa±i=K*^&jft«atto) 

[0039] ±E(DBW^aj*:t'*fc*a)*9BMa>*2 

a)tt«ir««*tta«*«*tttta^si«a>»a^tt 

(4. **M©K2(D»»lz«*Jftttaa#« : ?-&Bi* : f- 

(Dfflji^fts^ttaaffaT-iaiisa^aaroajs^ai^ 

frmtfi&tit£*ttz&&its >w»a«»a*tta**3&<» 

tt**tfc3£»(*t*. «*#a**iM*7-/ — K«at 
*aa«*«*ttuitR^-t3^»FPi"i-*«fc5i=ffi«L. s 
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*t*. (a) x»tt±^*v-K«a*^dt-r*xa 

t. (b) * V— K«ffi±lC«T-tt US H^rt-T 
SXSd:, (c) *^ttd3»^fifclB±lclft^&Ji6Slt 

tt<B«TtttH9*»*r4xa. w-jwatsit 

[0 0 4 0] **wa)»2tDii«iz«s*i»a«»«^- 

■ORjfcfcft (KIT. Cftfc(DB3fi;&a£»»LT\ B 
I*. fflTExa (b) txa (c) tOBfll::* m^F»aigP 
a. 1IMBXB (c) infcivc. HSnaJCDT 

*a>«T*ttB»«B±i=*»* 

«s»i«r*B«t*-*;:t*<-c*s. 5 ft 

ffiH±. *BB0>B2A©B«l=«*B*:&ft 

t w-s. 

[0 04 1] &41M4X* *^B^(DM2CD®«|C^4S! 

at*j»i=e^-ci*. fijisxn (b) tia u) to>ra 

lit, f£«B±I^BBP»S*'r4y— h«a£Kl+* 
0)BHP«*tt»tBI=^*-r4XS % £B*.* ffiTlBXfl 

(c) irfciN-t. »2a>MPffl<Bis«i::{4»rs«Ttt 

[0 0 4 2] fc4lM*X. *SS9ia>*2<DB«l::«*Jl 
5t^54lc^lxT{±. REI8 (a) tig (b) t<Dfcl 

x*M*;ftt;* v- K«a±i-«»B*ww*xa 

t. !6BB±lc|||P»**-r«y— hB«*»lt*xa 

t. h«aicKi+6tLfcBBPfflicaarsw2<DBi 
p«tB»Bic»j***xa* Bfrsexa (b) 
izfctNT. »2 0>Bip»a)«»ic(aB-r** v— Kma 

±lcB^-ttffl«»*BS»rt-r «B« tt^ct^t 
4o ML ca>«fe5 3S:B«*. M-t. *^12C0) 
B»l^« 5H3S^a t W-S. 
[0043] fciiMtx* *!6W(Z)B2a>B«iz«ft3H 

»*»izjsivcr*. wrExg (c) izsi#tt#* m^*& 

S»=BA*B«t-r«ct^'C**. ML za>«fc3fc 
B«£* M±. *^B^(om2 D(DB«i::«*B*^ft 

[0 0 4 4] &&IM4X* *S|BJ(Dm2(7>Sttl~&£S! 

&Aftfcj3lvci*. ffiEXg (c) |C5I#«*. 

ai;«^»aj»±!ciM»B*B«"r*xat. JfeSB-t 
icap»**-#-*y— haatKitaxat. ^-n 

atKlt&ftfcBPBirMU JMUlzBTttajffltfB 

ULfeK2o>np«£iKttBi=BAr«xa. 

x.6B«t-r*ct3b<-e$*o ML -(Z)cfc5ftB«S. 



[0 0 4 5] **WO«2(DB«lw«5ai3t*ai=teL^ 

atRA^fefit-sBttroBT&aiffls^a-rixaj*. 

AM 016 m -3 d 07mm-3) £Lt* L < 14 1 0" 

m-3 (1 08mm-3 ) &Lh. — B»* L < 14 1 O™ m"3 
(10 10 mm' 3 ) l5l±tDfefr{Z>^X"7CVDifercS-^ 

<ct^ «^ttUi»»*icffl^*B»*-xa>»«a* 

s< u B«a>«-T-ikai«tai»i=»*-r*t^-Dfc« 

*kUi»tB*-r*xatt. 3H«*l=/W7X«E*Biin 
LfcttBT** l^SgA<17!jl1 5 e V. #£L< (4 5 
e 5 e V. -r^->B3tSSKA^ 0. ImA/c 

m2M30mA/cm2, L< 14 5 m A / c m 2 7b 

!30mA/c m*(D^fr<DZf^Xir C VD^ICSO < 

dt*<. BT-ttUBBA(cB^«Bft#xa>BBft«X 

< l. Btt(D«^ttB3ffl*«sii^jjt-r«t^ofca* 

LI*, fir, d;|l&a>%** ^X7CVD 

20 >**?7X7CVDa, ^'J3>;^7X7CVD 

±aro*#$jSS-r4t^^fcaiS^t>$f*L^o ML 

K*^&a*«i*(D«^tttBa*^ja-t'4xai^fcit« 

3£l#**0f»SS*. 6 0 0° CJUT* ^L<li500 
" C«T. 3Elc#£L<(4 4 OO 8 COT, -Jifcf^L 

<i43oo° cOTtt^c ta<-c#6o 3ti#«»n»a 

^ajtt-r^iicti^o 

[0 0 4 6] it BcaiMrtRa) ?7 X7 c v d t 

30 ttffl**l4flXR8tLt, (CHO . x£> 

(C2H6) % ^P/O (C3H8) % ? $ > (C 
4H10) , X^U> (C2H4) „ T-tZ^UV (C2H2) 

;u. i^y-;k h 'O-tfv. h;ux>, 

(He) % 7;U=f> (Ar)"?©#^f*ALr 
[0 0 4 7] **W0)BTtttt««. H ^-14 

cDm^$#t;*^B^(7);^am^mTftaimTfe^^f4 

a>B20)B«l=«ftB3S*ftlcj3^r. BTttUWUjA 
BI4*BBK*^fiR*^t3b<»*LL^ 0 H. mTSfeaiSJ 

aar;B«B^^*ft*4t?) i^»«t4ci4< 

50 -e#£o feUW^fflfitfiftt IT, 
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0 e^tf— Attorns &$i)tom&* :7r>iiii 

<3> 2*iX/^£&* It3SX/W£;£. tST^hn 
© DC (direct current);*. RF$, 

[0 0 4 8] ::-e, &mmmi*. -v*t)\s (Ni) , 

^'J^T^ (Mo) . (Ti) . ^PA (C 

r) □/^l/h (Co) . ^>^Xtt> (W) . v;U=I 
~ r l7 A (Zr) . (Ta) % ft (Fe) . 

(Cu) . S£ (P t ) . (Zn) . ± K5^A 

(Cd) % ^T>7^^A (Ge) % « (Sn) . » (P 
b) . tfX7X (Bi),g(Ag),f (Au),^ 
( I n) Stf^'J^A (T I ) *t&J*«8fr& 

[0 0 4 9] *«M(D«T"ttajai«. 

~m 4 offifcz $fc**iH(DftBaB»B^ttttB-* fc 
&^tt^»««isL«^tttaa*K«. **eo>bi<db 

B2o>B*i=«*BJft*arcfeixri*, itttcam^tedi 

£B<Z)j£Ba£S. £ H£ Lfz<h#. H/ (S/7T) 30 
[0 0 5 0] Btt<DB^ttHi«a>fl2ttl±* B^tttbSflca 

£»<7>B^ttffl»*<fl*l«S*i5. 
[005 1] *jSBWO^BffiBI!iB^-ftaj*T-fc*lM4 

Bli* nnff&&iM±m2<7>nafls (ttT. uiibSft 40 

ffrLT, B8Pffl*i:W«) a>B»lwttB-r**V— KB 
V— KBffiO)«^6BBP»*a)[6»J5in(D« 

bb -e»gs ttfc* v- K«tt(D»»fcafit- * cfc 5 (c 

»BS*vClvc*J:l\ *fc, B^ttttSWfifcBli* M 

[0 0 5 2] **W(D!K2(D«fitfc*LM±»4a)«J«lC 



6. ffi*±. »1(DHP8tff**^ft4) £!g2Q 
moSltl*. -»-(&»JSB«£LTt.cfcl*L (BP*. 
1 o<Z>Bl tDMP»lz»EBL-C 1 OG)B2<DBBP»£K 

^»a>mi(7)iipajic»i5LTio<DS2©igpai 
tfcy**. 

[0 0 5 3] *£Ha>B2ca>BttU:B&B£%£r=£ 
xfi (b) 1*. B2(DBBPai(DJSffla)*Afflfc*v— K 

Baa>BB#BaiLfc^;OB£fl£faLfcB (SP*>. '> 
B) . BBLfc*V— KBaa>8®£*tT7X£B± 

[0 0 5 4] A^*-7X$B6DJ&J3EI4. L/V^ 

h *WBS L<l*/\-K7X* ttftB ££B lzB# L fc 

a. u vy77-fa»ci^*, B2(z>BHPffla)js»(D 

»»B (^TLSP £ BfSft \z cfc y fx 5 - <t 4 o 
B2a)BBP»a>JS»l-fitB-r** V— K«ao>— »5K 

B2^Baptta>flB. si 0PPajcDfiijiisi/y— ha 

titf77^ittlJW:», B2(DBBPffitDl£SP 

a>+*»i::ttB-r** v— K«a(z>B®icBT-ttditt^ 
ait»at4flot; *v— K«aty— h«at*^ 

B^ttffl»^B*B*tttB»l-J:-D-CttB"r*ctt 
5t^fz|ft±L#So li^lrJ:oTI*. y-Kaaa>JLG> 

airisitt>n/=s 1 o)Bip»a)ifiBa>y~ Kmn^-hcD 
^^7x^itttiLttj;^L, mi comnuoj&m 

a*«*-r*»B*t*nc«fcoTtt. y-KBa±icB ; f L 
*ai»^»B**iB*^ ^**«*BtB»3&«»si«a> 

B**IwB^4xft(t*ttf. ^A^BT-ttasSP^^BTA^ 

[OO 5 5] #£§380)^2 B<DS*£. B2C(DB». fc 
SL>l*m2 E(DB«l^4SiS^l^fcl^r. $6BB± 

\zm 1 a>«jp»**-r«y- h«ae»*t-**at u 

$BBB±(c^f- hBa^«fiE-r^fc^ro3IB«^B 

S»*LfcB. »B»»B±l^/<$— ->^S*tfcBi 
<D^X^»»B*^iitL. 1 (D-7X^7*r*4B* 

!7f>?ffl7X^ t Ltll>tSltrSl^X7f> 

*iO)7X*tt»lSI»4L. *lvc. WBtfSB&i; 
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lSiyf^ffl7X*i:LtfflLxtWli*x^f> 
1 fl)Ba»Sx-;f>^7X^ t Ltffll>r*8I£ 10 

(flPft* ^^0m^<offiamzttfcLT^r><Dm2<Dm 
Pffl£ff2j£LT%£l>U . *»-(D»l6IB«t LTt, 
ctL> (BP ft. ^aa>miC0PPgPl^lCLTlO(D«2 
<Dllin»ft»rtlLTtJ:W o »x(du BBP 

*<»rtstifc*«a>»«*r*«*6«*L. »«»±ix 

**»<i:x^^>y (*y*(t«ir|± % m2(Dg|Pai£0 20 

^) . >^5^;u K7-fx7f>^«fc 3r=5S?*iu*± 

[0 0 5 6] *§£W<DB2 ACDm&fo&lMtWiZDOB 

9t*-*"*xa^&«|*LTtJ:L^ 

[0057] * v- K«a±^«T-»asffl^jit)i±ixfe 
it m^ift ffl6R<7>sKj*» jwtsifc t o> t -r * fc «> 

fx. AV— K«a^«7ttU0»lMina>tt1b« (Br 

^x-7j*. h7>xg^s^7X7^ mm&^mzr^ 

X7^i:So< :7^Xvil7c*&3i. 7;U3>fx#i 

[0058] **w(D3fri»a«ff«Tttaj* : r-. 
!B«ix«s^a (jut. ztt&stt»Lr. *«Bia»fr . 
ixfciNT. h«a*»itfti*«fi\ a 



K«a(DHi;4^isi(**3aoT^-&. x h^-f :?#<7>* 
v- Kmao»K«t^ h7<?ttoy- hsacoitg 

«aa>»»«^«ar*»»icaa-*-4«i* dix» 
mix. ^^«sa«tt«<. a v— k/<*;uo>**mi 

HE (Iig0)S^II<i: LTtttrr***) l*3lx. 9*. 

>wt*oTtj:Lv ^eaasa^-ftaiaiTixfeit 

[0 059] **W<D^I»a«*«^ttUi*^« L < 

o^mi&ft (* v— Kaat^fTftfifl^s-e^n&a) 

[0060] *9BWa)?*tta«*«TttUJ* : F*» L < 

T»*«*r»ii±i=»***ifc*»#ii. tttt 

*«tt*UI t **tmJI±l=KJ* * Hfct£tai*Jl(7) 2 H 

[006 1] *^^0*iffilM : fftail^gL< 

(*-tCD»3t*afxfci\r. y— hma&LttftlWBJLlzl* 
»x»2lMftJltfta:l+&Jtu ff 2tUtll±lxtt3tfKafi< 
Klt£*LTl*Tt,«fcl*. iR*«atI4. BBPfflA^tta 

$*i7y- K«a^isiA^5tttia« : f(D«ias45i**-ti-, 

JitT. B«roisi±^»*ii*ma)**tt^px h~<7(7> 

v- K«atfl>IH©«tt«36<**p#;i/ h<7>+— ^— t? 
fcoT. 7/- K«at* V— K«ata)BO)IE«IA<it 

«ai*«ix#ja-efc*. iixmmaix(4 H qsL&wmfrbte 
^ttaai^w^ttaiR^floBTSwEM^iRiix^ 
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i ^ * m <d ft it a m £ r \ £ r - 1 *» r* # £ . 

[006 2] 1 (DSfi&tfm 2 ®Bai=a6 

(tcDSS^aaswrs-tizjcy. &9Ba>*£<£si 

r^S^fClt^. *«ct3tl*tt:i:tDlBa)»SlElltSJ:y 
a<R3E-r*Ci:6^rttl?fc4. ft. £»B(&«JS*m 10 
t Ltlt 7'j7h#7^-(8ftl?fc6i<, I4**<1 
2 0-4 0 0° ca*(OfifrllHSlttjS*Ktf»*ffil^rt 
ct^o fcLT 14. In (-f>v^ 

A:»*157'C) i^Vy^A-^iia^ 
3i ; S n 80 A g 20 (H* 220-3 7 0° C) , Sn95 
Cu5 (14*2 2 7-3 7 0° C) ^(DWi (Sn) ^iS 
SI*A/f£ ; Pb97.5 Ag2.5 (8*3 0 4' C) , Pb 
94. 5 A g 5. 5 (14* 304 — 365° C) . Pb97.5 A 
gl.SSnl.O (li)S3 0 9 o C) (Pb) 
\t/utz ; Z n95 A 15 (14*3 8 0° C) ^<£>£f& (Z 20 
n) afcJS»f*A>f£ ; S n5P b95 (14*300-3 1 4 
° C) . S n2P b98 (14*3 1 6-3 2 2° C) HO) 
«-f&S«*l*A/f£ ; A u88 G a 12 (14*3 8 1° C) 

[0 0 6 3] *Sfc3E»tt£#*<D = *S*$-*-S* 

ttJ:L\ = *RI*aft*ft2ftMl=ftl*«ttft£XJ( 30 
ffi#Bft+"«TiUi* &&££&{*£fett£a*BJ:l:: 

lCcfcoTB*ftfcffilW*»*U I^tt^-ttT^ 
«M»«olfci=«-r«*"x (fl^ArtfX) S^fc^S 

[0 0 6 4] s*^iz^s^fr5a^. mmt* s«s. 40 

*if=JtiIfl,a>JBBl::* ?»J ? h#^XXI*±&<D«»* 

*a*m*jflivca***u ffliB^HfjecDjfcffiaicaL 
#x £&& fz cfc y -*BBn^i»*-r 4 c t # « a> t? » 50 



[00 6 5] Mno»ltnffl?ftttX?*f L < 
f6»tt»»*y*f«**fC^ttl4*<. s 
««K*<»«*4tfc53rt»fi. &BlcffcflKtf»J££*t 

[0 0 6 6] »«*Bfc«L>l4* V— K««±lC«Ttt 

ass* »«{*b*«im**v— K«a* 

Lr, -^<r;u (N i ) % ^E«J^-x> 

(Mo) . (T i ) . <7DA (C r) . zi/^Uh 

(Co) . £ (W) . v;uz3zi^A (Z 

r) . £>$UU (Ta) . ft (Fe) % ffi (Cu) % 6 

* (P t) . SIS (Zn) . *KSW (cd) . 

"7 — ^A (Ge) . fli (Sn) . IS (Pb) „ t*X7X 
(Bi),g (Ag),4(Au), ( I 

n) aw u^a (t i) fr&jfc««fr&sft£ftfed> 

[0 0 6 7] 5»«#Hfc4LM4* V— K»a±ir 

hma^L<l4ft^ma^SjS-r4»^d:LTI4. ^ > 

^Xf> (W) . -^"^ (Nb) . ^>^;U (Ta) % 
^E'J^^rV (Mo) % ^DA (Cr) . T;US— 
(Al).ffl(Cu) Zn^0^M7C0^# 

t?****iM*ft** (flj^tfT i n momt^, w 

Si2.MoSi2.TiSi2.TaSi 2^|CO*>y-9--< 

K) . fc*LM**>ya> (S i) ^(7>^®{*. I TO 
LT. 3K»a. CVDl 

«a>»fllfiF«^o-fext«B-e*4. j^. <f-Kaas 

L<(*tt»«a*aj*'r «T-tftia»»-«B* 
mfS-r^w^irii. haasL<iift*«a±iw« 

l*ftS«a±l-«Tttai«S»rt$-a:ftl^i:L^fca* 

^t>. y~ h«a*L<i*ft*«a±ic7K'j*>y 3>b 

[0068] aaB^>ft2attBa>ajMtM& int 

S i 02. S i N. Si ON. tf^X-^— X hflMbtt* 
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[0069] tj- ^m&omf&mmt . #uiam#m 
a#tiawcffe*^5*<fcy. no m^abb 

Sftttll t 7 J - K«ffi <t A< - OJRlcSB $ tiT I* 4 
(7 / - KSffitt * $ ; U/ < .^RS SteT L> 4 ) |C 

#4* 

[0 0 7 0] 8lft#i**fiM-4ll«»:iLt, liiSm 

t?$^o AHtamsw^tttaft^KfliiA^fea^sa-e 20 
&4»ft* &ft&mt*ft\z/w--->?ztixi^< t 
tcfci*. »»a«*« : ? i ttai*^»«3&<*^-a 
^SB-c&4i§^ x h7-T3f«xi±K^ httiz/^ — 

(R) . » (G) , » (B) (DHUfelC 

[0071] 7/-Kt«iB**Ifl)iflWltLr, 

(i) ass±ic % 7/— ma*»j*u 7/- Ksa 30 
f*H$^L. s«i*ii±rc7y — K*a*»rt-r«* 

JSL t#lf4::£A<T?#4. (1) OflUairfcl* 

r. ii*{*»a>±l:: % 7/-K«at«»6«llctttt*4x 

fcBfrHy*;U/<^^tt*^J«LrtiJ:L^ (2) 

<Dttriti::fcixT , 7/- K«ao±i - yj^^i* 
[0072] 7/ — Kmai*. itnov-h 

«ro»«tt»-e»aLfc^3*a>7y-K«afcLTt.fe 

t^L. 1 XlittttO>«*ttHJ» % fe^LMt 1XI4tt» 40 
<&®»-«fc*47/ — K«a^-* hA<*^Lfr^5S 

[0073] es. **w©)fti»a«#«-?-tta3a^»« 

-t?«ffLfcflS3£G>7/— KU& LTtcfcl*L* 1X1* 

aa^a^ttajstk &4i*i*. i xtta»<DH*ics*is 

«7/«Kta^- w ; h*<*ftLfc^aa>7/ — K« 
a&LTtcfcl*. * V— KVai^M)HtEGl±0>VEEd< 50 



HHn$*t4fc. 7/- K«aic«fcoT»fifc**L4«#ir 

tftttastu zon^tfry- KttaK5iSf*i+£*u 
s*tt»K«srr4. »ai±. ay— K«ai=»ins*i 

4«El::«fcoT»IWS*i4. fc4iM*X. ay— K«a 

5Xh7^^tt<S:U 7/-K«a s fe>Xh^:*tt4: 
U Xh^-f ^tt(D*V-K«aa>»Bfllt. Xh7^f 
^«(D7y — K*a©WB«A«ltSE-r«±5C=. ay- 
K«at7/— KtfiSElLtt 7/— Ksa 

o>m&&±± v- K*a©itK«fc*<«ttr««*(=tt 
7-/ — K«af-a»wicjE<z)«EsmiBii-*o 

JK. 5«a*i4*ifc*V-K«ai:ffa«*ttfc7-/— K 

*Lfc7/ — K«a> fc©7/ — K«a/*v— K«as 

m^tfttustw z(DtW7;- K«arc5i#^et6 
*tr7/-K/<*;u««rt-r*itft{t»r3«agL. 

[0074] y- nat*t4*wmnT 
yfi*>*t*. bp%. *y— K«ai^a*}KittME*<a 

y— K«a»»«iB»^&aJin**t. h«aia*«» 
»ajE«ff^y— h«a«iwiaK3&^&BMra**L. tj — 
K«ai=i*y- h«a* y *>»=«l*ie«e*<7-/ - k 

Hs«*»ti::fci*-c««*fi?*** mz-i£+ ay— k 

«atc*y-K«a«M»Ii»3&^3fe36«-»*X*L. y 

- haairy- h*a«»iatt^6e^«#sA*-r 

[0075] *^i^icfci>r(i. K*^&di*lttt(D« 

*H±. *y— Kmaife^LMAB^StaiSP^HJtlc 

m*^±. * y- K«a±fc*iM4«^ttaj»^ritBa> 
*Mo>3*iaEa«»«T-*aia^»«*»*cfc*< 

T3^4o 
[0 0 7 6] 

[ftMO)Stlta)M] KIT. H@$#raL-C. 
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[0077] (mmomm i > uss^s 1 1±. 

*^ oaT. «#tta*^tBS»-r4) . no) 
«fifciz«s*tta«*«^ttuia^K« (jut, 

[0078] mmmm i <D*«*Ba>«3tttfc-*K 

*B2I=«U BJlttttX?0Bfttttt--8MBB£B 10 

3(7) (o (c^-To xikflovs i ©s^&a^wi. 9 
b#b *v-Ktai 1) ±c:m**& 

v— kbsi k *v-kmi i±i=»st**i 

KBBl 1) ±lcaKW(^fiK3F*LT^5, 

[0 0 7 9] SHfiO)^ffi 1 0>a^K«(*. ±i^CDct5^ 

■wttUjRT-i^awatir^a^dtaFttfc* y— K/<* 20 
»a>B**e>«***u &b*i** BJMfciB**£. b 
mt p)itfc7y - kbb 2 3 ai/a^a* 2 1 &atj£ 

**tri^S 0 a V— K/^CPt7/-K/^A P 
£14. •Hi60)JSMi«f=a3L^T. #<*2 4£ttLTtg£ 

(o ic^Lfctfey-e&^o SEi^i*. ay— K^*;u 

tfRlt&Jh/Cfty. ZCDKii^llcl4. KffiBWlSfclnSC 30 

mzti&Tvzrm (B^#r) 36<***tL-c^«. »* 

[0 0 8 0] 7^- K/<*;ua PI4. Sffi2 0<t. 

2 1 <tm*tt:H2 1 ttOtnO&SLZ 0_tlCf4. y=7V<7 
B£S£Lfc»** S**B2 1 (4!&-rLtW3EO)y<* 

— >rca-3rsitP>ix*i&Ki4tPL^ »zi4. 1 to? 

Kt«2 3t, 7/- KBtiU 3±!r^$ttfcS3fe<* 

B2UW7^*7HJ^X22t, S3fe(*l2 1S 

A^6*y. ry — KB«2 3tB*wi::»i«**ifcft 50 



SSt»SK*> 6 «*-r * c 1 1 -e * * . 

[008 1] 1B3RI4. *V-K/^CP||l:8^t 

BaBJMMaaw-i 5 B*scffl«*-i=»BT4«fc5 

ktv — K/<*;ua pa>*a««i^EW$tifcfi*tWl 
[00 8 2] * v— K/<*iucptry— K/<* 

;ua p fca>IBI=tt* H/^*^BBa>EIIt£-Slclt}*'r* 

fctoottttw^atur. mzhmm.&izmmmiz^- 

-9-2 SA^EBSftTl**. IS, 9-2 5 0XMXI** 

14. «r Ltttfl>7/ - Ktffi/* v- Kiaoia 

««<DE»lcEB*ftTU*5i&»4fc<. *ytttcBB 
[0 0 8 3] Z(Da^SBI=fet^TI4. 1 HffUiMiT-. 

ay— kbbi 1 i^9i^-ri)mi±a)®jffl^^T5o ay— 
Km Ko^ffij^tti*. BSje^-cfcy. say— kb 
ai 1 (4. issgi 1 a. mfLit h7>vx$i^b 

p\m^3 o Aizmm^^xi^^o &tz^ tv — kbs 

2 3 147/ — KBBMMBIB3 2l=tttt$tiTl^«. & 
a V— KBS 1 1 lzHffiBlEi5l±a)BIEA<HiaD* *l« 
7^-KM2 3lzJ:oT^S*L-g>a#lcS^ 

*<ttfcBS*u Z<Z>BT*<7V — KBB2 3I=3l*f*Ct6 
B*(*B2 1 izBSfc-T*. SiJgl4. *V-K1S1 
1 lcgiftl**t4BEE^J:-3TiM»**i4o Sli6(D^JBl 
OlI^&aigM. BIMkHl*^■&5tM4a^»«lzfcl^ 
BT-ttaj»CD5feB4«7y— KBB2 3lz:[6]^l\ fl 

BStB^Wf *ry — KBatt0)ttt.A»T?**. 

[0 0 8 4] JUT. (Dlfi«fZ«-&B3t^ft 

-ea&iitascD^Bi ©B**B«*©Ba*flfeai;B« 

?f^S1^c^^L^r^4. B#*ktt**i*. 
■ 3E»*i o±l=*v— KBtti 1 wattiat, 
•*v— KBB1 ^a>&mz^ B«wiz. KB3^&A« 

v- K«a 1 1 znaLTzttnt cnd 

[0 0 8 5] [IS- 1 0 0] 9ff . «^l4#^XSffi 

0±lz*v— KBBBrtBO)*B(«:B 
x^^>^ (R I ESfe) ic*^5#»B#B*/<*-- 

>^-r^^<tiCcfcor. BBJKCDftv— KBtti 

iB«i 1 A^J}H*1 O-tlcfiSjS-rs CB3 0) (A) # 
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IS£5ft0. 2 UmCD-y^r)^ (N i ) JffrbjS& e X/* 
[0 0 8 6] [S1] 



A r SStii; 
[0 0 8 7] 



[ 



N i 

1 0 0 S CCM 
O. 5 P a 

2 kW 
200* C 
12] 



10 



EE 73 



1 0 OSCCM 
O. 7 P a 
[S3] 



: O. 8kW (13. 56MHz) 
: 6 0° C 

[0 0 8 8] [II- 1 1 0] ^<7>&. ±m\^iyi>7s h 

(H3 0) (B) #RS) e ?LSH 6Alt KJEKCDftV — 
[0 0 8 9] [11-1 2 0] ^'Ja>S[?7X 

$»St4. 7X^11 6±lz(£. m-T-ttfflttteJBJ** 

[0 0 9 0] 



^ £ >7JX/;tfCfS§:tfX = 30/7 Osccm 
5 0 OW 

5 OW (7 O/tOU h) 

O. 1 P a 

4 O 0° C 

1 x 1 Ol8 m -3 

8 e V 

1 O m A / c m 2 



[009 1] @ 



iz&oT. fia (#j*i£ioo* o -etRat^ttom 

IC. ** (H2) *PT^=£—T (NHS) 

tz-J^X^'Mjtmm. (Ar) ^'J^A (H 

e) *H»zj3lt*X/<^*»31. £L<I±. 0H*.l£:7 

aii 5s^-r4«ric. *v— Km i«H(ds«& 

Taftizfcivcti^refc*. 

[0 0 9 2] [Ig- 1 3 0] s^ssaffio- 

if- ft ffl Ht^P t tf*f If) "T * cfc 5 I Z T J - K / <*J U A P 1 12 

y-K/^cptffilu 7/-K/<*;bAPt* 
i o) fc*. ft»24^Lr, JB«S^fet^r»«-r 

4. ftftlzlKLTI*. tt#2 4t7/-K/^APfc 
<Z>fg£3Hi. &lfl*{*2 4£* V— K/<^CPt<D» 



fc*v~K/<*;ucpfc»(*2 4 fc*tey 

10-3 0^(D*M^t5o 7V-rK/<*/b 

30 a p y- K/<*;bc p t ft*2 4 ^ftM (H*ii- 

i 0-4 p aaaizaufcft*-e^^^ , «siD«»»ir«fc 

y»CW*o ZCDct^lzLT. 7/- K/<*JUAPfc* 

v— K/<*;ucp t#M»2 4 tizm&titz^mzn&z 

[0093] 6>^*«j*$*-r-5s^aeizfc^r, m 
jMkaja»a>«*sfctt»** v— Km® i i -hirsts 

40 ttfc. tt»Bifta>«^R«t«a)ft*3&^jaiy. ^a>*nx 

50 i 4nmtr&y, m^ihmo^co 



(16) *#|f§2002-1 50922 



SSR<t„ I^H(7)7X^ hit (H/R) (4 3 7bS7 

-efcy. «^-ttU3ffla)jSffla)itgRii. ¥^lt, 72 

[0 0 9 4] - 5 LT^bftfcS^gSI-fcl^T. 7/ 

-Ktfi2 3ictta«E$BianL, median si^an 

t?^>m^E (mfi : V//im) Cttftfrfe**)* 

ttass^ass i ^^fc^xoai^i: lt. io 3 v/// 

[0 0 9 5] HI lC^Lfc«^K«l^fc«t*7/— K/< 

— £J3l>T 3 O 0 O r pmlZT 1 J8#£fr?o * 

Tk+IZ&AL. ^5^-JffiLNT5 00 0 r pml: 20 

[0 0 9 6] TS—l : '<*)VAP<DWIttet$l*X\*+ M 
^!W7X^bl$^Ifi2 0±CO±®(r®5fetl1*M4 O 

tS. fit, S3t3fe3S (B«1i-r) 

blta^tl, ^X^4 3(Z^lft)tLfc?LgiJ4 4^51^L 
4 0^I*LtI^4 1 (140 (A) 

#B) o «3tttttK4 0fS«LTa»?WlcB5 30 

4 2$S(£2 0±|:St (14£D (B) #RB) . 

«. ttJ*Lfcfc. »J^h^75i(cr!S5fett«K(DglSP4 

^X2 2$MU SMt!0)S94 2£R 

frT4 (140 (C) #■) o ^0&. gftLfcg&2 
0±|C. # % ft. »a>*S3te{*»2 1 £fl*j3rt-6 (14 
0 (D) #R) o JU*Wl=l±* ±&Lfz&S§3fcttlS B B a 5& 40 

=F (gftttl&T) fr&BB£*LfcB%1^Btt?«jM 

^Slr^fiL. B%« 9Uftti\t cfc l>o 

If 2 1 h'J^X2 2±[:x/^'^^:t 

H£ft]0. O 7 /im(D7;US- ^AWIKfr &j££7/ — 
Kt«2 3 6»at4. H. X^'J->H3Wft«fc«fcy 50 



[0 0 9 7] X^5-f^*©*V-Kta 
B"T 4 cfc 5 l"7 y - K/<*;KD»»«J*l=E»US*tfc« 
■atXK7-f^»tti*t4. X h^-f :/tt(D*y— 

v—K«aijiaiR**Lfc7-/ — K«a) t 
try? K«a/* v— KwamaflwiirttBt"*** 

K«aiw5l*o(te»*LTTy — K/<*^S 

[0 0 9 8] z.(Dcfe5fta»a>«#ttUiSR : F-a>B3fiic& 

fcoTf*. txi-1 0 0] icfcixr. ffljltftf^XS 
«A^fiE«3fi#(*i o_tl:: % ffl*.tfX/<?9 

*y»*S*tfc-v^ (N i ) Bft*&j£6*y— Ktt 

a^rtffla>*«»B^fiELfc«. j^*oa>'j y2 r ^:7>r 
scticj^r. je»»«fl!>*v— K«ao>«t>yrcx 

[009 9] (HlfiCD^B 2 ) ftttOHMS 21*. K 1 CD 
SMfcFJL. Hlcli. **W0>Kl A0)B«|z«SB3S 

[oioo] SfelKa>«n2a>ft*ma>aAtttt-M 
^160) (C) atfB8l::*U mj^ftajsm^fc(t£ 

iwfifc*y— K«aty— h«aa)iB«$H7ir^-r D 

1^9frfcLNTIi. gfiPSJI 1 4 ACDJgaJfC^tbLfrm^ 

[0101] SIS6(D^!B2izfciNr(i. msa> (c) iz 
«*ttffl*T(Da3SMft^fflBrBBS*-rcfc5lw. HP 

si i 4A«my- nai i 3^Mi3(n^. hp 
gpi 1 4 AG>f£Sir<4fi*r^*y— Ktai logu^iz 
m^sfe^aji 5A^B«wrc^di**iTt^*. hma 

1 1 31*. X h^-f ^«<DP»fi (U ^) 12AlCctoT 

tbse. m^fta^T. s»ttca>aAi*. nis^^sg 

4o 
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[0 10 2] IcLT. AO)»«IZ«S3H3S» 

— I-Mil 1 3£IS:lt£X8. £gT»J*S*t4. 
[0 10 3] [18-2 0 0] jtt\ i»#io±i:y 10 

[0 104] [18-2 1 O] -ta>a. XLf> 

Atpufii 2 At<Dm<D*v— K«as»sw--<*«« 

^1CD [Xg-1 00] ^SMcLT. —v*Tfo (N 

iCcfcoT. UvX h»««±l^»rft**tfc*V— K«« 20 
ffla>SB{*B4,Kt*£*u RIS1 2A£Rlgl 2AtO 
Ml::* Mfii 2 AtTfrl-SEtfiX h^-f V— 

KM1 l36«a**L* (160) (A) #BS) o 2 

A£Rlgl 2AfcO)|IIIS % SB2a>BHP8M 1 4B<hPf 
«»• 

[0 10 5] [18-2 2 0] -tO>a. ±®l~ K 

**v-k««i ifl>««i=tt«-r*. *lt. sat© 30 

^B1© [18-1 2 0] fcH«a>xS£S!fT-*-* (B 

6(D (B) #B) . AV— K«fil1 1 <D-tlC[£^gfcCDm 
[0 106] [18-2 3 0] — B7fc«lM±Bl 

oa>aawa-ffl3pBBrc«^-r*j:5ft. p^pspi 1 

4AjWlW*Sftfc*tt»»B (MIS) 1 1 3A£*« 
^LT. frfr * 1 1 3 AS. MB 1 2 

kbpsm i 4A^tt«-r««fc5ic*tt*r»«i i 3 a 

SMSLfcttBT?. «tt*m«1 1 3A£R!g1 2 A0 40 

J!3l*TBE-*-£C£l=J:o-C (g|6<7) (C) #BB) % ft 
*-ttU«M 5(DJi^lzy-h«ffi1 1 3£t£lt&C<!:a< 
T?**. &41M4X. B8IZ % 3dttt1 0(D«fiSifi«S<D 

aawtt-apKffiB**-r«k5ic. »«*mi 1 3ao 

t^^itt^p «fcy*tt«l::l4. fljUi. 3E»(*1 
0<DJS2ifflJ|::geSflS1 1 e^WlSLTfef, CCO^ 

tmevtmomm^ 1 7»*it8<. tit. »« 50 



tt8H 1 3 A£3HBLfctt«-<?. ftt**«jM>i 1 7 

myitis— *f%m^x&m't ; bztx^ a^aus! 

1 5 0>±£;i::. Bntvi 1 4AS»tsy-nai 1 

14. pus 1 2 A<D^jatH*(z»fit-r4ct*<t?**. 

1 10>mB«A<ltSt-r4«fc5C=. «tt*tt*Bi 1 3AI4 

[01 07] [is- 240] ^cd&. mmof^m 1 <a 
[18-1 30] tsacDxatstfT-r^-it-c. ^ 
si^sst^o h«a*«Rit6*trt^*a 

^. —flair, ay— K/<*iUCPtr-/— K/<*;uap 

[0 10 8] *HfiO)^a2(Z>a*»«lCteL^TI4. *V 

— K*a 1 1 lcffl»Wftft«IE3b<* v- KaattaiBB 

3 Ofr&BlJin£*u y-H8l 1 3lc(4*§*ttt£:IEm 

e#*t- hma«inii3K3 1 ^&hmds*l. tv— k« 
a 2 3ici4y— haai 1 3 ct: y tMfcsu^aEEA<T 

-/ ™ K«a«IWlHltt3 2 36^H3*DS*t§p frft*««»S 

Blctet^^^fT^ii^. #J*_I4. *V-Ktai 1 
ir*V— Ktta<m»H*3 0^6jfe*«**A*L. ? 

-htai 1 3r=y— h«a«»B»3 1 A^iffta 
y. fi^h>*^a*ica^#s-?-ttaa5i 5^61* 

*<H)S*:h/C3B«U Braa>B«S»4 z £ tf-e # £ c 

[0 10 9] '(*Jfi(D^ffi3) SIJt©^IB3l4. «2(Z) 

ajftfca&VJWtil*?. Si/. M2(Dm*fr^^S^ 

ssfcHL. ««no)ai Ba>aaica«aift 

[0110] Htfe(D^S3fcfci^T(4. Bl 2lza*M 
?S-SP«ffiBS^"rJ:5lc. S:^(*1 

ai 1±(CI4$6^M1 23V»rt*#tT*5y. $6111 2 

±iz>f— hmai 3*<Ri+&*iTtey. y-nai 3 

l=»l+P>*Lfc«1 CDgiPSil 4 A|caiiLfrm20i|P 

an 4B3b<t6am 2i=»**tLTjsy. m2(DHPgu 

1 4B(D|gSfllcm^fcfcbSM 5A<StBLTt^o -CD^ 

*»a>»B3CD«*iWBai«. m^ftaim^. 

a^aatoasewft— sasffiBSBi 3 si 4 
ictta^aeDaaMtt^attaBS^-r. bi 
^ri4. m2(Di8paji 4BCDjEaiicgtiiLfci: I f L jfttB 

»1 5$1 oLfrBSLtl^^, Hlglc(4. ^tlccT) 
[0 111] JUT. *^§0JOmi B(D&mz&Z>M&?5 
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• 3£1»{*1 o±i:*v-KMi i S»Ht*i8t, 

• i o atf * v- K«a 1 1 ±izmmm i 2 

3t^$2(DHD3l 4B£Jg*SBl 2l::»|jW-ftx« 10 

<D^@lx v SKWIC. ftXfr&j£«tttt®tt?ttti301 
[0 112] [1^-3 0 O] 5fc"f\ HSgCD^Sl CD 

[xs- 1 00] tmmzLx. ^t#i*i ojiizn ; 

xh7-f?tt©*y-Ktfti 11** 

[0 113] [Ii-3 1 0] *-(DHL 3£#<*1 O&tf 20 

*V— KMl l-tlc, 05*14* teos CVD5JJ: 

H$3/imCDS i 02ftt&j£<Sffc|Ml 2£JB 

ffi-r* (011© (a) #h) o 

[0114] [11-3 2 0] t&mm 1 2±!C^ 

1 ©naff 1 4 a t*-r*y- 1 3 n 

fcWIcl*. «*J4 % T;U5~^AB$±SrzX/<->*56 

^ > y&» i x j: o r 7 ;u h - ah £ / ^ * — =. v ^ -r 

— KSffii 3fMt^ci^T?$-5>o f — h 30 

[01 1 5 ] [xs- 330] "to'ik. hwmm 

©L/vX hW*4Blxftg£ff2j£r& e fit, 

1 3SK^-f x^^>^LTy— h««lz!Ri(DBBPffl 
1 4A£KH\ Mix. fOTlxtegf 6*fe$iJil 2 (cm 
2©BPiP1 4B$»*Lfct, l/vx httAM$R£ 40 
(Hi 1 © (B) #pj D 

[0116] [ii-3 4o] *i^-e. nfaommicD 

[XS-1 1 0] <h(5]*£lxLT. 4ffil:l/i?X h»»^ 
fefifc^X^lll 6£»J«U 7t KUV^^-fft* 
Ccfc^ts W2(DBBPWl 4B0JSS|S|rRU3Lfc* V— 
Km«i i©4>*SPlc(iM-r4vx^lii 6 0)gii#(x?l 

95 1 6AjMt^ (11 10 (C) #K) 0 
[0 1 17] [X«-3 5 0] HJStD^ffil CD 

[18-12 0] £Htt<Dxa£HfT-r*z:fc!cj:o 
X. W20>BBPffll 4B<ojSSKctt«-r-6*v— K«ffi 50 



i ia>*sic a*^&j*s««a)«^ttaiffli sji 

JSLfcflL VX^Jll 6*IH4t5. Hi 2 

<7) [XS-1 30] t^ttCDXS^Uff-r^ZtlCcfco 

[0118] (^SS©ff^4) Sisia)»8l4i4. g20) 

Mttica^VMUx^* aw. *2a>awHz«*«s 

SHtlxBlU Bid*. **W©*1 c©»«ir«4»Jft 
;fr&lx|irr« 0 ft* ^0^®4(7>m^fttlim^ L ©^5t 
14. St«SWf=. SIltOWBSfzTKKLfc***^** 

[0 119] *f£Bj3cD|g1 C(7>te«IC^4S3g^ 

tea>ra»4(zfcivci*. a^feaim^i*. 

• SJ#<*1 0±i:*v-KtBi i SMt5i8<t, 

• *V-Ktai 1CDSSIC. Ml»|: % iMRftt&AS 

««o)«Tttajsi 5i»*t4iafc, 

■30M*1 oatf 1 5± (Mlx(4. *v— K 

m i ±) \z&mf§ i 2*Mtsiat, 

• mwn 2±ic n a>B8a»i 4ASflrt*y- k 

m*I1 3£^lt£XS£* 

■ hWil 3lcSlt?>*ifc*i (DBBPfiPi 4 AlciS 
iL iS^l^m^StaigP 1 5^RULfc*2(DBBP»l 
4B^^slJli 2iz^-T4x8. *«r^rt**i*o 

[0 12 0] [IH-400] 5fe-T\ Iffi^if^ 1 0) 
[XS-1 0 0] tmm^LX. £f#<*1 0±|ZN i J&> 

b^*V-Ktai 1ft»«Lfc*. [XS-1 1 

o] atf [xs-i 20] £h»ixl-c\ m^&tban 

5£iIlRMlxff2j£^-£> (HI 5 CD (A) #■) o 

[0121] [XS-4 1 0] ±®IX (cfey* 

{*ttl::!4. 3E»(*1 0. *v— K««1 1 S^m^ftdJ 

J1^3/imCDS i 02^&rtSJft«Bl 2£fl£j|M-6 
(H 1 5 CD (B) 0 

[0 12 2] [XS-4 2 0] «iI1 2±|-m 

1 co^pail 4AStW-H8i 3SKI+S. ft 
*W(ZI4. «tLI*. T;U5-^AH^±®|zX/<^^jS 

min 3<Dm&&t. *v-Kiai i ©stK^itss 

[0 12 3] [IH-4 3 0] UvX htmil 

MicDgipan 4 At^ja-r-<#ffl» 
oi/v7 mtnmizn&%f&m.-tz>* fir, *^«u 

1 ajK^-fx^f^Lty-htai Sfzmic^Fjl 
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i:«2tDBPfl14BfMt6. ^HlZcfcoT. 12 

oisnan 4B<&j£siH::i4«^ttus«n 5 

[01 2 4] [II- 440] #l^T% HffiGDJ&S 1 (7) 

[i§-i3o] <t m&cDJLmzmftT & ^tiz±-z> 
[01 25] mmo^ms) m^coBmsit. mfe<n 

[0 1 2 6] ^&fc(DJfcfg5lCfcl>TI4. mi 6(7) (D) 

V-KBffi1 1 ^B^ttfflffli Stanly SHAH 

S^(t^rS5(Dt\ B«fflfc»93(4*is-r4o 

[0 12 7] Hte<Dfl2ffi5(Zfcl>tl±. ss(*»&£i^ 20 
tt*V-Kli1 1 SirttittfitLtT^S-'JA 

(A I) £JBIV «^ft£lJ6M&j£S 5 0j«St4tt8 
d:Lt-7^ (N i) £mi^tz 0 

[oi 2 8] jut. *teo)^B[5a)«*tta*^-a)»a 

*ftaif«**IB(D«[JS*a*. HI 6S#HLTHW 

■ 3E»*i o±i:*v-Kt8l iSMtiiat. 

■ * v— K«a 1 1 ±ic«^ttassw&fifciB 5 o $■ 

[0 12 9] [Ig-5 0 0] 9er* «xtf**5;*** 
3&^6fit*3Elt(*i o±rc*v— K««l^fifcffl(0»«{*B 

iyf>ya (ri e$) fcs-^##B(*H^^— - 
isiia (B«i*-r> i o±fc^fit-r* en 

16(7) (A) #fiB) Q *V-K181 1WI81 1A 

mWi-^A (A I) ^bj$^o 40 

IP 1 3 0] [Ig-5 1 O] *<D». tilCbyX h 
tt£^bj££TX^jf 1 6£ff2l£U 7t MJV^7 7 
>rftffiK£oT. VX^H 1 6(C?ta51 6A»fjn 
(0 1 6(7) (B) #■) 0 fl.SU 1 6 AI4. KJS»0* V 

-K«ai 1 a)**a5iz(iM-r^ 0 

[0131] [Xg-5 2 0] Hffi(Dfi$a|1 (7) 

0 0] |z^Ltzi:(^^(7)^fr|zr. ilCX 

T*7X£If 1 6 5ISn e cmCcfcoT. 11 6(7) 
(C) ClTF-r^fC *V-KM1 1 (7)^®(7)RfrMC7) 50 



[01 32] [Iff- 5 30] -£0)&. MfiCDJ&ffi 1 0) 
[IS-1 2 0] tmm~LT. «T-tttB»^*H50 

(HI 6 CD (D) #B) D SfcbL*:7;U5=^Afrt>jS 
S*V-KW1 1±C:I4* «T-ttUJ«l4H*j£S*iti: 

[0 13 3] ?7X7CVD^ft £f=H*1 

tt»:«ot, 0 0° C) T'tPmj&tt 

fc»|C* (H2) (NH3) £ 

mi^=^^Xva5c5a^. r;u=f> (Ar> a 

(He) »B«lzfc(+SX/<^*fliS, SKIt «*. 

[01 34] [II- 540] ^<D&. XttflDfiUB 1 (7) 
[Ig-1 3 0] ^HfiMcLT* ^SiJ^^lt 

[0135] ^6«jjtt*-r«»**«icj3L^-c. a 
^Fttaiffl^dtBs o±ic^j$$tvfca^scaim i F(7)m^ 

rm : Mka4»©»**^«L<it*Lfc»*i3t >% was 

[0 13 6] ^ Xh7-f^MV-KHi<!:XK7 
[0 13 7] (9HE0)^ffi6) Sit£a)^8l6{4. 18*6(7) 

»B2o>K»-c*y. m3<7)^j£ic&&mj^&ajfrK 

[0 13 8] j|lfi(D»ffl6lCfeL^TI4* H 1 7 CD (A) 

aspi 1 4At*t*y-nai i 3«i=»*. ■ 

agpi i 4 A<DJS»i=tt«f **v— K««i icoai^ 

h«fi|1 1 314. x h^-f ^«a)IWB (»J ^) 12A(C 
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[0139] ut. *mmmz Dommzmzmmo 

• * v- KBffi 1 1 ±frm^»ajffl^H 5 o ^j^js-r 

&Xl<t. 10 

• m^ftaian 5<d±*(z h BHPffli.i 4Ajst^ 
— mai i 3^itui, &i&Tfcm£jn&o 

[0 14 0] [Ig-6 0O] 5fe*T\ 3E»{*1 0±lZ? 

[0 14 1] [11-6 1 O] 3£l#(t1 OJlIC 

SP1 B^St^o *#WICI4. £®Cl. xe>a-f 20 

m 2 a to)iBia)*v—K«a*»*r^ 

[11-5 0 0] <h(^4i(CLT. 7J^zOA (A i ) 
4, fiSSl 2A<tPIg1 2A£<7>Fig 

mm^ 1 3^»**t*. 30 

[0142] [Xl- 6 20] SIJftCD^® 5 <D 

[XI- 5 10] ~ [XI- 5 3 0] £B«(&IfI£3l 

*<n'ik. mmmmz<D [11-230] tanois 
^ftLTW^aaj*^*^]** [xi- 2 4 

[0143] (SgflgCDJE*£ 7 ) gitfiCDf&ffi 7 (4. £]fea> 
[0 14 4] SHfiO)*»7|Zj3t^rtt. 13 1 7<D (B) 

iw«3twft-fflsiiiiias*-r«fe5ic 3£i#<*i os^ 
aai 3i=Ri+6*i-fc*i cdbbp»i 4 Aizaaufca 

2 0>bbp»i 4B«n 2iz^ja*nrfey. 12 

o)bbp»i 4B<&jssi::m^ttuj«i 5*<bhslti^ 
S2<oBiPfiP 1 4 Bojssuirfitfi-r^* v— kss so 



I 1 (D»»(DaffilC«Ttta5S^rtlB5 0A<^*4x. 
[0 14 5] WT. **W0>m2C<D®«fC«i>ffi2tS' 

• £f=H* 1 o &Zf± V— K«a 1 1 ±lrffi«SH 1 2 ^» 

js-r axit. 

2±|C. «1(DMPai 4At*t4V-h 
WI1 3£J!ilt*X«i:. 

• hmai 3icsit^Htrmi cobbpspi 4 Aiza 

• S2<DBBP«n 4 Btoisajirttat"^* v— kssi 

[Ol 4 6] [11-7 0 0] 5fe-T. o±(z^i 
V— K«ai 1 SMtft. Mttftdti. HSfEa>fi$Sg 5 
a) [xi- 5 00] tH«icLr. o_tiz7;u 

S-^7A (A 1 ) h7-f?tt©*V-KW 

I I srajst-r*. oai;*v-Ktai 

1±|Z$fe$fIf 1 2£ff2J$U #a*T% fefftlfl 2±|r s 

kkdbbpwi 4Ast«y-nfti 3«sitfe 

a. y-hBffii 3irKit64xfzff 1 (DHnffl 4 Air 

aa-r4»2o>BBPffli 4B^in z\zmm-rz> 0 
xita)»it3a) [xi- 3 10]- [xi 
-330] fcn»a>x««*fr-r«. 

[0147] [11-7 1 o] sa^e. * v— KVtf 1 

7(zfctxr(4. m2(Dg8paji 4B£^itajic<iM"r^^ 
v- K«a 1 1 jLir«T-ttas««*ja» 5 o «sKni=» 

^■T^ e S#WIC(4. ftttO)»S3a) [XI- 3 4 0] 

gpi 4B0)j6fflir«aiLfc*v— Ktai i<7)*^a5ic 
^ico [xi- 1 00] \z^Ltztmm<D§zmzx^ ± 

[0148] [11-7 2 o] *o>'&^ mmmmi <d 

[11-12 0] t^Xfi^Tt^C^IZcto 

r, K2obbp»i 4B(Disgiiiz(iM-r^m j ? L feaia5^ 

j$H5 0±ic. j88*^&rt«ittta)fiTtttBffli 5fl 

«»iz^ric-r*. f^i, ^jso^^icd [xi- 1 3 
o] tmm<Dx.m&m?rtz>zt\zj:^T. ^^m^ 
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[0 14 9] (H16<Z>^®8) XttOMB 8 f±« HffiCD 

• *v-kmi i±i^s^ftaiffl^H5o^^ja*r 10 

[01 so] &T\ SMfio^fi 8 o>«IMkai*^-a>S3i 

[11-6 0 0] tmmzLX. 3fc}#{*1 0±|zy-K 20 
««£»«£«WM-*H«1 2Af, -*>K:7 

[0152] [18-8 1 o] fos, £f*t*i OJt 

UyXhttf4ISML, ill 2A£P»fi1 ZAtCO 
O] iRttlzLT* 7;US-^?A (A I) fr6*6*V 

Hit 1 2A<bRIMl 2A<hC0^IZ. pggi 2 A 

tWl:Itf**V-KWi lA<$££ft£o 

[0 15 3] [IB- 8 2 0] -£CD&. ±&\Z* Xtf > 
j£U HS1 2 A P^S 1 2 A £<DIb3CD2j V — Klllsl 1 

1 tom.+foftmmm 5 0 ^rajar^***©***© 

100] fcH«izLT. -^y;msx/<^*aicr* 40 

2A<hHill 2 A <t(DP(fi(D2j V— Ktftl 1 -tC:ff2fifc£ 

ICS* sh.4. 

[0 15 4] [18-8 3 0] t<D'&^ HJSCDJ&®2<D 

[xg-2 3o] is«(Dxas»ff lt. m^s^a* 

^jaJB5oa>±^izHPffli i4AS«t6<r-HS 

1 1 3£t$lt£o 

[0 15 5] [IS-8 4 0] *|Z % §IS6(Dfl2ig1 CD 50 



[ig-i 20] tm&oxmzni : T-?z>z.tiz&r> 

T\ BHDSi 1 4 A0T^<D«TtttB8H^fiEB5 0_t 
j£-f £> e IT, Hi 7(D (A) lZ35?LfcfcH«0>« 

[0 1 5 6] (HffiCD«ffi9) gltfeCDJ&ffi 9 I*. HffiCO 

0jcDm2B(7>®^iz^>5»sit^^irii-r^ o fip*,. ^sg 

• 3E»(*i 0±|:*V-KW1 1 S^JSt-rsxSfc. 

- ?3 V— K«a 1 1 -hlc^-ttfflSW&jSIl 5 0 £ff2f£-r 

V— KBflM 1±) dffiltJf 1 2*Mt4igt, 
•IftjiJii 2±lz. 8ionnOi 4At*t*y-h 
HS1 3£IS;it6xl<!:, 

- y-h«ffil 3lzRlte>*lfc*1 CDgBPSPl 4 AlzSI 
il^^>m2COg8PaJl 4B^iI1 2CMtl)Xg 

• S2<z>BHpau 4B(Djgaiiz(iM-r^m : ?teaia5^fS 
[oi 57] jut. &&o>i&te9<Dn9twtam*<D»& 

[0 15 8] [Ig-9O0] 5tr. SgJE0>fl2ffl5(D 

ttl-5 0 0] tHUtir. ^1 o±iz7;u5 

-^A^^iSffiLfc^. xita>»nia) [xi- 1 o 

n a. T ) u 5 - ^ a n £ / ^ $ — - > 9 -? z> z 1 1 z £ o 

t,-*v-Ktai i. ^cD±izjf^^ttfrm^ ■ 

[0 1 5 9] [XI- 9 1 0] 3£»f*1 OS!/ 

a^&asgp^^e 5 o±\z % m?L\£. teos cvd 

SICS^^. iS3'//m(DS i 02*^&fit4JfeliBl 2 

Ztim-tZ (11 8 CD (A) #pj „ 
[0 16 0] [Xl-9 2 0] ^iv-C. HI&CDJ&ffi 3 0) 
[XI- 3 2 0] tHttlzLT, IiI1 2±lzmi CD 

BBP»1 4A£$«^- hmfill 3 JlSlt, [XI- 

330] tmmzisX. y-htai 3irgitb*tfcig 

10)BBP»1 4 A|CJia-r«»2(DBBPffl1 4Bf« 
hm@1 3(4/^^— ->^$^^'Cl^^o 
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[0161] [IB- 9 30] *0>'i£. mX&tof&B 1 V> 

[ig-12 0] t mmcDJimzmft?- zztizz-? 

x. K2(dmp«i 4BcoiE»iz<a«'rs« : fttaiaH^ 
s@5o±c, KKfr£j«5tttt<&«^ftUJ»i ss» 

j£-f£o *0>SL i <D [18-1 3 0] 

[0 16 2] (SEJE0)^«i 0) 5llto^»i o*. 58 10 

ai?. »4a>«tjaiz«««^»«icHL. mi^i*. 
mmmmi oiz^xit. mj^ajifm*. . 

- * V- K«8 1 1 ±lc«T-ttffifiM&J*B 5 0 ZtetfLir 
Silit. 

usi 5$a«»ic^fit-r4iat. 

oai;«^ttffiflji 5± (Bizi*. m^fta 20 

Siff*j£ii50±) dfMUi 1 2SMt4ZSi, 

■ai 3$sait*ist. 

• y-nfii 3icKit&4xfcsi<z>B8naN 4 a ma 
ml. jsaJicm^&aan 5A<sajLfcS2 0)Bipgpi 

4BSJ8M1 2lz^SM-«lB. ^^TfF^^+i^o 
[0 16 3] JSlT.-|llfi(D^fi1 0<0«JftttB*Ta)B 

[0 16 4] [II- 1 0 0 0] 9tt. *J6<Z>fl£ffi5a> 30 
[IS- 5 0 0] tl^ttlzLT. 3£1#{*1 0±lC7;U5 

-^AijjjBLfcft, ^mmmicD [11-1 o 
o] iZ7jkLtztmm<D^mzx. Tju^-^i^m±\z- 

B&t/r;u5-^AB£/<£— ->?tz>^tiz±-? 

r. *v-KWi 1. *0)±lz%m£titzW* 
K®«1 1 &tf«T-ttttJSM&J*B5 014. S@<7>a@:£ 

[0 16 5] [IS- 10 10] ^&<b1&B 1 40 

CD [Iff- 110] Jklf [Jim- 1 2 O] fcHttUDIfi 

^ o 

[0166] [iB- 1020] ±mz (in* 

mzit. s*##i o±. m^feajsin s±. mki*. s 
ajLTi^a^fttbaj^jis o±iz) % te 

OS CVDj^lcS^^. I?3/im0S i 02^bfi£ 
5S&SB1 2*«fit-T4 (1190) (A) #SS) 0 
[0 16 7] [18-1030] *L^, SfiO)^S3 50 



tf> [IS- 3 2 0] tH«i:Lt, Mil 2±|:g i 
©BBPfflM 4Ag*ti<f-HSl 3£KW\ [IS 
-3 3 0] tnateLt, y-KS8l 3rcRlt6*lfc 

Kionnan 4 Aiziia-r4SR2(DBBnflji 4B^a 

1IB1 2\Zl&titt& Q CtLl^cfcoT. m2CD|gPgU1 4 

BcDjsajiciim^fttiiasi 5A<sa3-r^> (H19© 

(B) #BB) w 

[0168] [is- 1040] -t<z>»* mmo^m 1 

(O [IS- 13 0] t H«<DlB£Sgfrt"*-C £ \Z&<o 
X. ft^&«£*JSSi*5« 

[0 16 9] *SS8J£* «WO)*lfiG)^fil-a^ 

^■efey. atsifs^t^tiio sew**)* 

Bcttffl^BI=:«fflLfcA<. *V— KBSfeStMiaT 

/^tttSBL^*^ h«8*«8« 
icJSttLTfcM+li. H«8±lc«^ttasffl^fiRBA< 

Daica-5<a**^6«*« ; f-ttajffl<D»dtizfe^r 

X-7 c v d&£& si*r * z: t t-e^^o 

[oi 70] ^m^m^n^m^^m^iztsi^ 
y— h«ai 3atfiMMi zizit^izmzmmm 

6 0JRI+, ^2l£il6 0_blZJlX^mtl6 1 SRI+T 

«a»*-»*BBSH*H2 orr«-r« S2ttii6 i \z 

14*1 CDPPS1 4 AlcaiiLfc«3a>BBP»6 2A«S 
ltb^TLx-5o ^1S6 10)»^I4* «tL»S. MB 
1 2±!^X K^-T ?tt©<f- HSl 3%fcf&Ltzik. 
!2l6ii60HMU S2$6»B6 0JllZ 

->y**tfcJtt*«86 1 t»J*Lfc*. 4x^:m 

86 1 . I2W6 0lZ«3(DBBP«P6 2£Ktf\ E 

y-htfii 3izmi cDggpgn 4A^^ittttfcfc • 

[0171] *ft^a)«^tttt»«S. SMfc^Mm^ 

|#{*±I^M<b« (Sn02) , * (Au) . iW>v 
rt7A (I n203) /M<b« (Sn02) . ^J— K 



> 



1 

J 
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<t/*5v^A (PdO) *CD»»tt»A^5>fi6y % flt/jxjs 
»0)«tt3b<-7 hU^X«lC»fit**iTfit*. fit, - 

m^ttasasjBrt-rs. -»<B«ai~«E£ai»rr4- 

[0 17 2] 

tt*(D«-=F-ttai»»ift^nizXA:Jt«Lr. Sit 

[Bisa>i>«ttiBn] 

B>a>«Anft-aKXB-cft«. 
[12] «na>ni£a)^ffi i oftmmm&n+tkam* 

[13] *W0)jjlfia)^||1 (DJfttta«J|L«^ttlfi*^ 
lit'fe^ 40 

[B4] tv- K/<*;uAP(7>Kjfi^a*tts-r*fcA 

a>»«*<D«*M3S:-aiBfB5B-efc*„ 
[B5] 36BBO)SHfia)^Bl (D^tta«*«^ttaia* 

[is] ftwommmmznftmmn&m+i&ftm* 

a>ni»jitmtifc»a)tmt:*a)i«n«i:-m 
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